We studied the recovery of ground beetles and millipedes during reforestation. We found no differences in species richness of forest carabids after canopy closure. The species richness of forest millipedes was the highest in the mature forest. Ground beetles recovered after the closure of canopy, while millipedes did not. Stenotopic forest species associated with microhabitats did not recover. the quantitative character species analysis also confirmed that reforestation with native oak after 51 mechanical soil treatment had detrimental effects on both studied ground-dwelling arthropod groups.
Timber-oriented forest management causes significant changes to the environments, threaten the sur-32 vival of many native species and it is responsible for the primary forest loss. Recognition of the scale 33 and effects of the primary forest loss has resulted in a considerable degree of interest in the restoration. 34 One of the serious efforts at restoration is the compulsory reforestation of the clear felled stands of any 35 (native or non-native) forests with native species. To evaluate the success of restoration efforts it is 36 important to answer whether the diversity and composition of indigenous assemblages can recover after 37 reforestation with native trees and to know how long is the recovery time? We studied ground beetles year-old reforestation, whereas from 15 years after the reforestation, when the canopy has been closing, 47 there was no significant difference in the number of forest species. The number of forest-associated mil-48 lipede individuals and species were significantly the lowest in the 5-year-old reforestation; however, 49 they were significantly the highest in the natural mature oak forest. Results of both the ordination and 50 the quantitative character species analysis also confirmed that reforestation with native oak after 51 mechanical soil treatment had detrimental effects on both studied ground-dwelling arthropod groups. 52 The diversity and composition of ground beetles with high dispersal ability and less specific feeding habit 53 recovers after the closure of the canopy, while similar recovery do not occur regarding millipedes with 54 low dispersal ability and specific feeding habit. Our results suggest that soil preparation and light tilling 55 should be omitted during the reforestation and cultivation of the reforested stands. cies (Kerr and Currie, 1995) . One of these harmful human activities is 65 the timber-oriented forest management (Paillet et al., 2010) . Almost 66 all native forests in Europe have been altered by anthropogenic 67 activities of varying intensities (Paillet et al., 2010) . In Europe 36% 68 of the land surface is forested, however currently 1.7% of the forested 69 area represents natural forests (Parviainen et al., 2000) . 70 In Hungary in the past near-100 years the proportion of the for-71 ested areas increased from 11.8% to 22.5%, however, the 75% of the 72 forests are primarily under timber-oriented forest management. 73 Nowadays the natural or natural-like forests consisted of 74 indigenous tree species represent 7.5% of the Hungarian forested 75 area. Pannonic mesophile sand steppe oak forests Quercetum roboris) were a prominent feature of the Great ian Plain at the time of European settlement and extended nearly (Mátyás, 1996) . (Guisan and Thuiller, 2005 (Lövei and Sunderland, 1996 identified to species level using standard keys (Hů rka, 1996) .
226
Nomenclature follows also Hů rka (1996) . For the numerical analyses 227 we pooled samples of a trap from different sampling periods. for both the ground beetles (Hů rka, 1996) and the millipedes 249 (Hauser and Voigtländer, 2009; Wytwer et al., 2009; Voigtländer, 250 2011 were collected (Appendix) .
323
The overall number of ground beetle individuals and species (Fig. 5b) . early phase, within 1-3 years after the clear-felling (Szyszko, 423 1983; Niemelä et al., 2007; Koivula, 2011; Schwerk and Szyszko, 424 2011 shaping local diversity of ground beetles (Koivula, 2011) . Namely, phases with a closed tree canopy (Niemelä et al., 1993 (Niemelä et al., , 2007 Elek 480 et al., 2001; Magura et al., 2002 Magura et al., , 2003 Magura et al., , 2006 Pohl et al., 2007;  requirements in these stands due to their ecological flexibility.
521
Carabids with flight ability cover long distances, however still the 522 flightless carabids move up to some hundreds of meters by foot 523 (Lövei and Sunderland, 1996) , so they can simply colonize the for- and carrion) and plant material (Lövei and Sunderland, 1996) . After Similarly, several studies reported that some forest specialist cara-551 bid species unable to recover from clear-cutting during the forest 552 secondary succession (Skłodowski, 2006; Niemelä et al., 2007; 553 Pohl et al., 2007) . Habitat preferences or dispersal limitations 554 may prevent the recolonization of these stenotopic forest ground 555 beetle species in the reforested stands (Niemelä et al., 1993; 556 Magura et al., 2003; Pohl et al., 2007 (Desender et al., 1999; Toïgo et al., 2013; Skłodowski, 2014a; 561 Negro et al., 2014) . These conditions are more commonly met in logging is practiced (Desender et al., 1999 (Hedde et al., 2007) . However, samples from the youngest stages
586
(1-5-year-old) were missing in the above studies, therefore the 587 exhaustive comparison along the chronosequence is impossible.
588
Other studies showed that the species richness of millipedes was River in the Czech Republic Tuf and Ožanová (1999) (Hopkin and Read, 1992; Stašiov, 2009 pedes (Szujecki et al., 1983; Topp et al., 2006; Kappes et al., 2007;  676 Purchart et al., 2013 (Hopkin and Read, 1992) . However, millipedes generally need a 687 rather long time for site immigration (Dunger and Voigtländer, 688 2009). In our study the cover of leaf litter and decaying wood mate- we recommend that soil preparation and light tilling should be
